633rd MEETING, LONDON 647 aspirated and the colloid was removed by washing five times in an incubation medium containing 150 mM-NaC1, 5 mM-KCI, 15 mM-Mops (pH 7.5 with KOH) and 5 mM-glucose.
1 OO'% reticulocytes as judged by supravital staining with Brilliant Cresyl Blue [ 31. IT-Labelled amino acid influx was measured by the oil-stop methodology described in detail by Young & Ellory [4] . Evidence that Na' -dependent L-alanine transport in shccp rcticulocytcs is mediated by system ASC [S) was pro- In contrast t o these results, Na+-independent L-alanine transport was most effectively inhibited by [.-leucine. For Tr + -type reticulocytes in KCI medium, the concentration of L-leucine required to cause half-maximal inhibition of 1 mM-[.-(UIJC]alanine uptake as <0.25 mM. We interpret this observation as indicative of the presence of a high-affinity system L variant in sheep rcticulocytes. Interestingly, a significant proportion o f the Na'-independent L-alanine flux was insensitive to L-leucine at concentrations of 1 0 mM or more. This residual component of transport was approximately 1 mmol/h per litre of cells in Tr+-type reticulocytes and 0.56 mmol/h per litre of cells in Tr--type reticulocytes ( 1 m~-~-[ U~~C ] a l a n i n e and 37°C). These transport rates are of the same order as that found in mature sheep erythrocytes [ 1 , 21. We therefore attribute this Na+-independent Lleucine-insensitive L-alanine uptake route to transport by system asc(C').
In conclusion, the present results suggest that Na+-dependent (system ASC) and Na' -independent [system 
Iron transport in the body is mediated by transferrin, an 80 kDa glycoprotein capable of binding two iron atoms per molecule with high affinity. Transferrin-bound iron gains entry into cells by means of receptor-mediated endocytosis
VOl. 18 via a specific cell-surface receptor. The transferrin receptor consists of a disulphide-bonded dimer o f two identical YO kDa subunits which span the plasma membrane and are anchored by covalently bound fatty acid residues [ I ] . Transferrin receptors in the brain show a specific distribution pattern with high levels occurring in the cortex, amygdala and hippocampus [2, 31. One of the main uses of iron within cells undergoing oxidative metabolism is in the manufacture of the ironsulphur-and haem-containing enzymes of the mito-chondrial respiratory chain. Thus the selective distribution of transferrin receptors in brain may partly reflect the distribution of cells with a high content of mitochondria1 respiratory chain enzymes and therefore a high respiratory rate. We have attempted to determine this by means of transferrin receptor autoradiography and the histochemical demonstration of cytochrome oxidase, the terminal enzyme of the respiratory chain.
Brains were obtained at post rnortem from individuals dying from a variety of causes and having had no previous clinical history of neurological disorder. The cerebellum and brainstem were removed at the level of the basis peduncularis/pontis, and the brainstem was separated from the cerebellum by cutting through the cerebellar peduncles and the insertion of the superior medullary velum. Saggital coronal sections were obtained from the cerebellum; the pons and medulla were sectioned transversely at the midpons, pons/medulla boundary and clava levels to give four tissue blocks; the left cerebral hemisphere was coronally sliced. All tissue taken was sealed in polythene bags and rapidly frozen in melting freon (Arcton 12; ICI) and stored at -70°C until use.
[ ' H ITransferrin was prepared by reacting human transferrin with 'H-labelled N-succinimidyl propionate (75 Ci/ mmol; Amersham) according to the manufacturer's instructions to a specific activity of 140 Ci/mmol. Transferrin receptor autoradiography was performed as previously described [4, 51 using ['HH]transferrin at a concentration of 2-4 nmol/l. Cytochrome oxidase histochemistry was performed as described [6, 71 on 30 p m unfixed cryostat sections, using cytochrome C (Type 111, horse heart; Sigma) and DAB (Sigma) both at a concentration of 25 pg/ml. Sections were incubated in the above solution for 4-6 h, counterstained with Nuclear Fast Red, dehydrated and mounted.
The distribution of transferrin receptors in the human brain was similar to that previously described [3, 51 . High levels of receptors were found in the cortex, amygdala, hippocampus, periaqueductal grey matter, dorsal raphe nucleus and cerebellum, whereas areas such as the caudate nucleus, putamen, thalamus, and cerebellar dentate nucleus had receptor densities approx. 20% of levels found in the cortex. Cytochrome oxidase histochemistry showed an almost identical distribution pattern to that o f the transferrin receptor with high levels in cortex, amygdala. and cerebellum. Levels of activity in the globus pallidus were only 5% of those found in the cortex, consistent with previous estimates of transferrin receptor density in this area 131. An apparent mismatch between cytochrome oxidase activity and transferrin receptor density was found in the putamen and caudate nucleus where activities of cytochrome oxidase were similar to those of the cortex. Most of the activity in the putamen and caudate, however, appeared to be localized to the neuropil, suggesting that the activity is derived from the cortico-striatal input, and not from the intrinsic neurons themselves.
The transferrin receptor distribution therefore appears t o be an indirect marker of cytochrome oxidase distribution and neuronal respiratory activity. This relationship would also explain the apparent lack of correlation between the distribution of transferrin receptors and the content of nonhaem iron and ferritin in brain (81. These results may also be of relevance to possible iron-induced free radical formation and the selective vulnerability of certain neurons in dcgenerative disorders and aging [U] .
